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(54) BUBBLING ENTERIC COATED PREPARATIONS 

(57) An object of the present invention is to obtain 
an oral glycyrrhizin preparation not only manufacturable 
by a simple method but also having an excellent prop- 
erty of being absorbed from the digestive tract. In the 
present invention, such oral preparations are made into 
enteric forms wherein glycyrrhizin is admixed with an 
effervescent agent in combination with an absorption 
enhancer such as a medium-chain fatty acid or a salt 
thereof. In the preparation of the present invention, it is 
now possible to achieve an excellent absorption of gly- 
cyrrhizin from the digestive tract by addition of an effer- 
vescent agent and, moreover, the preparation can be 
manufactured by a simple, convenient method without 
special steps. 
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Description 

Technical Field 

5 [0001 ] The present invention relates to an oral pharmaceutical preparation for glycyrrhizin {which is also called gly- 
cyrrhizic acid or glycyrrhizinic acid; referred herein to as "glycyrrtiizin") having the good property of being well absorbed 
from the digestive tract. More particularly, the present invention relates to an effervescent enteric pharmaceutical prep- 
aration thereof. 

10 Background Art 

[0002] Glycyrrhizin is a pharmaceutical^ active ingredient which is appreciated as a therapeutic agent for hepatic 
diseases and for allergy, and a medically essential drug due to its excellent improving action for hepatic functions, -espe- 
cially in the therapy of chronic hepatic diseases. At present, two kinds of clinically used glycyrrhizin-containing prepa- 

75 rations, i.e., injection preparations and oral tablets, are available. In view of efficacy, the use of injection preparations is 
overwhelming. In the case of tablets, it has been reported that glycyrrhizin is quickly decomposed into glycyrrhetinic 
acid in the stomach, that transfer of unchanged glycyrrhizin having a high pharmacological activity into blood is hardly 
observed and accordingly that its effect is far poor as compared with injection preparations (Minophagen Medical 
Review, Extra Issue No.30, page 1 (1993)). 

20 [0003] However, in the case of injection preparations, a dosage level for each administration is as high as 40-100 
ml. It compels pain to the patient and, moreover, causes a lot of burden including hospitalization for long time or neces- 
sity of visiting the hospital for injection every day or several days a week to the patient in the case of chronic hepatic 
diseases requiring a therapy for a long period. Therefore, the use of suppositories or oral preparations as substitutes 
for injection preparations has been proposed where the improvement of absorption is attempted. 

25 [0004] For instance, there have been proposals for suppositories, such as a suppository where a conventionally 
known base such as Witepsol H-1 5 is used (JP, 1 -29461 9, A (1 989)), a suppository where at least one kind of nonionic 
surface-active agents or medium-chain fatty acids is admixed as an absorption enhancer (JP, 4-261 1 17, A (1 992)) and 
a suppository where a nonionic surface-active agent is admixed, as an absorption enhancer, with an oleaginous base 
(JP, 5-97680, A (1993)). For oral preparations with an object of improvement in absorption, the following has been pro- 

30 posed: a preparation where fatty acid glyceride is admixed followed by coating with an enteric film (JP, 3^255037, A 
(1 991 )) and a preparation where glycyrrhizin is made into a fat emulsion, a mixture with a conjugated lipid, or dry pow- 
ders thereof (JR 6-192107, A (1994)). 

[0005] However, those conventional preparations have disadvantages as described hereinbelow. 
[0006] For the above-mentioned suppositories, it takes a long therapeutic term to treat chronic hepatic diseases as 
35 mentioned already, and the use of suppositories for a long period therefore compels a considerable burden on the 
patient although it will not be so much as in the case of injection preparations. 

[0007] Further, for the above-mentioned oral preparations, the prior art example as disclosed in JP, I3-255037, A 
(1991) is discussed because the prior art oral preparation is administered to rats intraduodenally instead of orally in 
which glycyrrhizin is merely dispersed in a fatty acid glyceride mixture and consequently the concentration of glycyr- 
40 rhizin in blood is measured whereby there are no data which scientifically and clearly support the oral efficacy of the 
disclosed preparation. 

[0008] For the next prior art example as disclosed in JP, 6-192107, A (1994), a fat emulsion or conjugated lipid mix- 
ture of glycyrrhizin is prepared therein. Unlike solid preparations such as tablets, however, such a liquid preparation 
inherently has an anxiety of stability and its handling is also inconvenient. Even if such an emulsified preparation is dried 
45 and made into powders, steps for manufacturing such a preparation are quite complicated. 

[0009] As such, at the level of the conventional art, it is difficult to prepare an oral preparation of glycyrrhizin causing 
little burden to patients and having the excellent property of being well absorbed from the digestive tract. 

Disclosure of the Invention 

so 

[0010] Under such circumstances, the present inventors have carried out an intensive study for the manufacture of 
oral glycyrrhizin preparations manufacturable by a simple, convenient method and exerting the property of being excel- 
lently well absorbed from the digestive tract. As a result, the present inventors have found that such problems can be 
solved when an oral preparation is made into an enteric form wherein glycyrrhizin is admixed with not only an absorp- 
55 tion enhancer but also an effervescent agent. Based on their further investigation, they have succeeded in completing 
the present invention. 

[0011] Thus, the present invention provides: 
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(1) an oral pharmaceutical preparation comprising glycyrrhizin or a pharmaceutical^ acceptable salt thereof, an 
absorption enhancer and an effervescent agent; 

(2) the oral pharmaceutical preparation according to the above (1), which is enteric; 

(3) the preparation according to the above (1 ) or (2), wherein the absorption enhancer is a C 6 to €20 fatty acid or a 
5 salt thereof; 

(4) the preparation according to the above (1 ) or (2), wherein the absorption enhancer is a medium-chain fatty acid 
or a salt thereof ; 

(5) the preparation according to the above (1) or (2), wherein the absorption enhancer is capric acid or a salt 
thereof; 

10 (6) the preparation according to the above (1 ) or (2), wherein the absorption enhancer is a medium-chain fatty acid 
glyceride; and 

(7) the preparation according to the above (1) or (2), wherein the effervescent agent consists of sodium hydrogen 
carbonate and citric acid or tartaric acid. 

In another aspect, the present invention provides: 
15 (8) the preparation according to the above (1 ) or (2), wherein the absorption enhancer is an alkyl ester of fatty acid; 

(9) the preparation according to the above (1) or (2), wherein the absorption enhancer is a nonionic surface-active 
agent; 

(10) the preparation according to the above (1) or (2), wherein the absorption enhancer is a bile acid salt; 

(11) the preparation according to the above (1) or (2), wherein the absorption enhancer is a nonsteroidal anti- 
20 inflammatory agent; 

(12) the preparation according to any of the above (1 ) to (3), wherein the absorption enhancer is selected from the 
group consisting of caproic acid, caprylic acid, capric acid, lauric acid, myristic acid, palmitic acid, -stearic acid, iso- 
stearic acid, oleic acid, linoleic acid and linolenic acid as well as sodium salts, potassium salts and calcium salts 
thereof; 

25 (13) the preparation according to any of the above (1 ) to (4), wherein the absorption enhancer is a C 6 to C 12 fatty 
acid or a salt thereof; 

(14) the preparation according to any of the above (1 ) to (4) and (13), wherein the absorption enhancer is selected 
from the group consisting of caproic acid, caprylic acid, capric acid and lauric acid as well as sodium salts, potas- 
sium salts and calcium salts thereof; 
30 (15) the preparation according to any of the above (1 ), (2) or (6), wherein the absorption enhancer is selected from 
the group consisting of mono-, di- and/or tri-glycerides of C 6 to C 12 fatty acids; 

(16) the preparation according to any of the above (1), (2), (6) or (15), wherein the absorption enhancer is selected 
from the group consisting of mono-, di- and/or tri-glycerides of a compound selected from the group consisting of 
caproic acid, caprylic acid, capric acid and lauric acid; 

35 (17) the preparation according to any of the above (1) to (6) and (8) to (1 6), wherein the effervescent agent is a sub- 
stance which has a property of, when the administered preparation is dissolved or disintegrated in the digestive 
tract, producing a gaseous substance such as carbon dioxide gas to disperse the drug, etc.; 
(18) the preparation according to any of the above (1) to (6) and (8) to (17), wherein the effervescent agent is acou- 
ple comprising one or more organic acids in combination with one or more basic substances; and 

40 (19) the preparation according to any of the above (1) to (6) and (8) to (18), wherein the effervescent agent is a cou- 
ple comprising (A) one or more organic substances selected from the group consisting of citric acid (including citric 
anhydride), tartaric acid and phthalic acid in combination with (B) one or more basic substances selected from the 
group consisting of salts of carbonic acid with alkaline metals and alkaline earth metals, including sodium hydrogen 
carbonate, potassium hydrogen carbonate, sodium carbonate, potassium carbonate, magnesium carbonate and 

45 the like. 

In still another aspect, the present invention provides: 

(20) an enteric preparation containing glycyrrhizin or a pharmaceutical^ acceptable salt, an absorption enhancer 
and an effervescent agent; 

(21) the preparation according to any of the above (1) to (20), wherein the preparation is selected from the group 
so consisting of tablets, granules, powders, pulverized drugs, hard capsules and soft capsules; 

(22) the preparation according to any of the above (1) to (21), wherein the preparation is coated with an enteric 
coating base; 

(23) the preparation according to any of the above (1) to (20), wherein the preparation is selected from the group 
consisting of hard capsules and soft capsules wherein each capsule contains an enteric coating base in its shell; 

55 (24) an oral preparation comprising glycyrrhizin or a pharmaceutical^ acceptable salt thereof, said oral preparation 
being characterized in that the preparation exerts, by oral administration, an excellent blood level profile of 
unchanged glycyntiizin or a substantially equal property thereto; 

(25) the preparation according to the above (24), wherein the blood level profile of unchanged glycyrrhizin is as rep- 
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resented by Table 7 or exerts a property in the similar mode thereto; 

(26) the preparation according to the above (24) or (25), wherein the blood level profile of unchanged glycyrrhizin 
is effective in view of a therapeutic agent for hepatic diseases or as a therapeutic agent for allergy; 

(27) the preparation according to the above (24) or (25), wherein the blood level profile of unchanged glycyrrhizin 
s is effective for the therapy of chronic hepatic diseases; 

(28) an oral preparation comprising glycyrrhizin or a pharmaceutically acceptable salt thereof, said oral preparation 
being characterized in that the preparation exerts, by oral administration, an excellent pharmacokinetic parameter 
concerning the transfer of unchanged glycyrrhizin into blood or a substantially equal property thereto; 

(29) the preparation according to the above (28), wherein at least one of the pharmacokinetic parameters concern- 
to ing the transfer of unchanged glycyrrhizin into blood is any of representatives in Table 8 or exerts a property in the 

similar mode thereto; 

(30) the preparation according to the above (28) or (29), wherein at least one of the pharmacokinetic parameters 
concerning the transfer of unchanged glycyrrhizin into blood is an effective level in view of an agent for hepatic dis- 
eases or an agent for allergy; 

15 (31) the preparation according to the above (28) or (29), wherein at least one of the pharmacokinetic parameters 
concerning the transfer of unchanged glycyrrhizin into blood is an effective level for the therapy of chronic hepatic 
diseases; and 

(32) an oral preparation containing glycyrrhizin or a pharmaceutically acceptable salt thereof, said oral preparation 
being characterized in providing, via oral administration, the bioavailability effective as a therapeutic agent for 
20 hepatic diseases, such as a therapeutic agent for chronic hepatic diseases and a therapeutic agent for allergy. 

[001 2] The above objects and other objects, features, advantages, and aspects of the present invention are readily 
apparent to those skilled in the art from the following disclosures. It should be understood, however, that the description 
of the specification, including the following best modes for carrying out the invention, examples, test examples, etc., is 

25 illustrating preferred embodiments of the present invention and given only for explanation thereof. It will become appar- 
ent to the skilled in the art that a great number of variations and/or alterations (or modifications) of this invention may 
be made based on knowledge from the disclosure in the following parts and other parts of the specification without 
departing from the spirit and scope thereof as disclosed herein. All of the patent publications and reference documents 
cited herein for illustrative purposes are hereby incorporated by reference into the present disclosure. 

30 [0013] The term "and/or* used herein means the presence of both (1) a jointly connecting relation and<2) a selec- 
tively connecting relation. For example, in the case of "di- and/or tri-glycerides", it is used in such a sense that said 
expression covers both (1) "di-glycerides and tri-glycerides" and (2) "di-glycerides or tri-glycerides". In other cases, the 
term "and/or" is used in such a sense that it covers both (1 ) a jointly connecting relation and <2) a selectively connecting 
relation as well. 

35 

Best Mode for Carrying Out the Invention 

[001 4] Specific embodiments of the present invention are oral pharmaceutical glycyrrtiizin preparations, particularly 
effervescent enteric glycyrrhizin preparations, having an excellent property of being well absorbed from the digestive 
40 tract. Further preferred embodiments of the present invention are as follows: 

(A) an oral pharmaceutical preparation and an enteric preparation, comprising glycyrrhizin or a pharmaceutically 
acceptable salt thereof, an absorption enhancer and an effervescent agent; 

(B) the preparation according to the above (A), wherein the absorption enhancer is a C 6 to fatty acid or a salt 
45 thereof; 

(C) the preparation according to the above (A), wherein the absorption enhancer is a medium-chain . fatty acid or a 
salt thereof; 

(D) the preparation according to the above (A), wherein the absorption enhancer is capric acid or a salt thereof; 

(E) the preparation according to the above (A), wherein the absorption enhancer is a medium-chain fatty acid glyc- 
so eride;and 

(F) the preparation according to the above (A), wherein the effervescent agent consists of sodium hydrogen car- 
bonate and citric acid or tartaric acid. 

[0015] The above-mentioned "glycyrrhizin and a pharmaceutically acceptable salt thereof refers to glycyrrhizin, 
55 mono- or di-ammonium salts of glycyrrhizin, mono- or di-sodium salts of glycyrrhizin, mono- or di-potassium salts of gly- 
cyrrhizin, etc. In the present invention, each of them may be used either alone or in combination with one or more other 
species thereof. 

[0016] The above-mentioned absorption enhancer includes substances which are safe in vivo and have an action 
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of giving a certain action to biomembranes being absorbing sites of the digestive tract to improve the permeability of a 
pharmaceutical^ active ingredient through the membrane. The absorption enhancer which is appropriately selected 
includes substances per gg, in an amount used as an absorption enhancer, having no particular pharmacological action 
and having no interaction with a pharmaceutically active ingredient and with other additives. Specific examples of the 
5 said absorption enhancer are: 

a) C 6 to C20 fatty acids or salts thereof; 

b) medium-chain fatty acids or salts thereof; 

c) medium-chain fatty acid glycerides; 
10 d) fatty acid alkyl esters; 

e) nonionic surface-active agents; 

f) bile acid salts; 

g) nonsteroidal anti-inflammatory agents; and the like. 

15 More specific examples of the above a) to g) are as follows: 

a) C 6 to C 2 o fatty acids or salts thereof: caproic acid, caprylic acid, capric acid, lauric acid, myristic acid, palmitic 
acid, stearic acid, isostearic acid, oleic acid, linoleic acid and Iinolenic acid; or sodium salts, potassium salts and 
calcium salts thereof; 

20 b) medium-chain fatty acids or salts thereof: C 6 to C 12 fatty acids such as caproic acid, caprylic acid, capric acid 
and lauric acid; or sodium salts, potassium salts and calcium salts thereof; 

C) medium-chain fatty acid glycerides: mono-, di- and/or tri-glycerides of C 6 to C 12 fatty acids such as caproic acid, 
caprylic acid, capric acid and lauric acid; 

d) fatty acid alkyl esters: alkyl esters (such as methyl esters, ethyl esters, n-propyl esters, isopropyl esters, n-butyl 
25 esters, cetyl esters and isocetyl esters) of C 6 to Q 2 o fatty acids such as caproic acid, caprylic acid, capric acid, lau- 
ric acid, myristic acid, palmitic acid, stearic acid, isostearic acid, oleic acid, linoleic acid and Iinolenic acid; and 
dialkyl esters (such as dimethyl esters, diethyl esters, di-n-propyl esters and diisopropyl esters) of di-fatty acids 
such as sebacic acid and adipic acid; 

e) nonionic surface-active agents: polyoxyethylene alkyl ethers (such as polyoxyethylene cetyl ether, polyoxyethyl- 
30 ene lauryl ether, polyoxyethylene oleyl ether and polyoxyethylene stearyl ether), polyoxyethylene alkyiaryl ethers 

(such as polyoxyethylene nbnylphenyl ether), polyethylene glycol fatty acid esters (such as polyethylene glycol 
monostearate and polyethylene glycol distearate), sorbitan fatty acid esters (such as sorbitan sesquioleate, sorb- 
itan trioleate, sorbitan monooleate, sorbitan monostearate, sorbitan monopalmitate and sorbitan monolaurate), 
propylene glycol fatty acid esters (such as propylene glycol dioleate and propylene glycol monostearate), potyox- 

35 yethylene hydrogenated castor oils (such as polyoxyethylene hydrogenated castor oil 50 and polyoxyethylene 
hydrogenated castor oil 60), polyoxyethylene sorbitan fatty acid esters (such as polyoxyethylene sorbitan mon- 
opalmitate, polyoxyethylene sorbitan monostearate, polyoxyethylene sorbitan monooleate and polyoxyethylene 
sorbitan monolaurate), glycerol fatty acid esters (such as glycerol monooleate and glycerol monostearate) and 
polyoxyethylene polyoxypropylene glycols; 

40 f) bile acid salts: sodium deoxycholate, sodium taurodeoxycholate, sodium kenodeoxycholate, sodium glycourso- 
cholate and sodium ursodeoxycholate; and 

g) nonsteroidal anti-inflammatory agents: sodium salicylate, sodium 5-methoxysalicylate and indomethacin. 

[0017] Each of the above-mentioned absorption enhancers may be used either alone or in combination with one or 
45 more other species thereof. Among them, the particularly preferred absorption enhancers are the above-mentioned 
medium-chain fatty acid or a salt thereof, medium-chain fatty acid gtyceride, etc. 

[0018] The above-mentioned effervescent agent includes substances having a property of, when the administered 
preparation is dissolved or disintegrated in digestive tract, producing gaseous substances (carbon dioxide gas) to dis- 
perse (or release) the drug, etc. Representative examples of the effervescent agent are couples each comprising one 
so or more organic acids in combination with one or more basic substances. The organic acid includes citric acid -(including 
citric anhydride), tartaric acid and phthalic acid, etc. The basic substance includes salts of carbonic acid with alkaline 
metals and alkaline earth metals (carbonates including bicarbonates of alkaline metals and alkaline earth metals), such 
as sodium hydrogen carbonate, potassium hydrogen carbonate, sodium carbonate, potassium carbonate and magne- 
sium carbonate. 

55 [001 9] The above-mentioned absorption enhancer and effervescent agent are used and made into a pharmaceuti- 
cal preparation by a known method per se to give a desired preparation (such as tablets, granules, powders, pulverized 
drugs, hard capsules and soft capsules) and, at that time, it is preferred to carry out a treatment for an enteric prepara- 
tion. The above enteric preparation means tablets, granules, powders, pulverized drugs for oral use coated with an 
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enteric coating base and hard and soft capsules using capsules coated with an enteric coating base with an object that 
the preparation is not disintegrated in the stomach but is integrated in the intestine. Specific examples of the substance 
which is used as the said enteric coating base are hydroxypropyl methyl cellulose phthalate, hydroxypropyl methyl cel- 
lulose acetate succinate, carboxymethyl ethyl cellulose, cellulose acetate phthalate, copolymers of methacrylic acid 
5 with ethyl acrylate, copolymers of methacrylic acid wtth methyl methacrylate, cellulose acetate trimellitate, polyvinyl 
acetate phthalate and shellac. Each of those enteric coating bases may be used either alone or in combination with one 
or more other species thereof in an appropriate manner. 

[0020] In addition to the above-mentioned absorption enhancer and effervescent agent, other pharmaceutical^ 
compatible ingredients may be added as the ingredients which are used in the oral preparation of the present invention. 
10 In some cases, that is rather preferred for achieving the object of the present invention. Examples of such additional 1 
ingredients are various amino acids such as aminoacetic acid, L-cysteine and DL-methionine and salts thereof (such 
as hydrochlorides and alkaline metal salts). 

[0021] The oral preparation of the present invention can be manufactured by common methods for the manufacture 
of tablets, granules, powders, pulverized drugs and capsules such as a method mentioned in General Rules for Prep- 
15 arations in the Japanese Pharmacopoeia (the 13th Revision) and by a known method which is commonly used in coat- 
ing by an enteric coating base. In that case, in addition to the above-mentioned absorption enhancer and effervescent 
agent, it is, as desired, possible to admix fillers, binders, lubricants, stabilizers, corrigents, coloring agents, €tc. which 
are commonly used in the manufacture of pharmaceutical preparations. 

[0022] The amount of glycyrrhizin or a pharmaceutical^ acceptable salt thereof contained in the oral preparation of 
20 the present invention may be a level such that desired pharmaceutical efficacy can be achieved. Although it may vary 
depending upon symptom, age, body weight, etc. of the patient, the amount as estimated in terms of glycyrrhizin is 
about 1 to 1 ,000 mg per administration, which may be administered once or by several times a day. 
[0023] The amount of the absorption enhancer contained in the oral preparation of the present invention may be a 
level such that it is sufficient to achieve the object of enhancing absorption. It is usually about 0.1 to 30 parts by weight, 
25 or preferably about 0.2 to 20 parts by weight, to one part by weight of glycyrrtiizin. An amount of the effervescent agent 
contained in the oral preparation of the present invention is about 0.1 to 20 parts by weight, or preferably about 0.2 to 
1 0 parts by weight, to one part by weight of glycyrrhizin. An amount of the enteric coating base in the enteric preparation 
of the present invention may be a level such that it is sufficient not to cause a disintegration in the stomach. An enteric 
coating of about 50 to 500 microns is usually applied to the outside of the oral preparation (such as tablet) according to 
30 the present invention. Alternatively, conventional enteric hard or soft capsules may be used as they are. The use of such 
capsules is rather convenient. 

[0024] In the preparation of the present invention, an art of adding absorption enhancers thereto and enteric coat- 
ing is adopted for improving the absorption of glycyrrhizin from the digestive tract. In addition, effervescent agents are 
used herein which have not been attempted so far at all. As a result, absorption of glycyrrtiizin from the intestine is 
35 achieved whereby a practical oral preparation of glycyrrhizin has been accomplished for the first time. Thus, after the 
enteric coating is dissolved in the small intestine, the preparation contacts with the liquid in the intestine and, together 
with effervescence, glycyrrhizin is released simultaneously. The fact that the said effervescent stage greatly contributes 
to a delivery of unchanged glycyrrhizin into blood has been presumed and ascertained by the biological test which will 
be mentioned hereinbelow. 

40 

Examples 

[0025] Described below are examples, including comparative examples and test examples, of the present invention 
which are provided only for illustrative purposes, and not to limit the scope of the present invention. It should be under- 
45 stood that, in the present invention, various embodiments based upon the spirit of the present specification are feasible. 
All the examples, including comparative examples and test examples, were or can be practiced using standard tech- 
niques well or conventionally known to those of ordinary skill in the art unless otherwise specified. 

Example 1 

50 

[0026] Ingredients for core tablet formulations as listed in Table 1 (Example 1 ) were mixed and the resulting powder 
for tableting was directly compressed into tablets (each tablet having about 9.0 mm diameter and about 5 mm thick- 
ness) using a tableting machine. The resulting tablets were further subjected to an enteric coating step using hydroxy- 
propyl methyl cellulose acetate succinate (HPMCAS) which was a coating ingredient for the formulation. 
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Table 1 



Ingredients for Formulations per one Tablet 




Ingredients for Formulations 


Example 1 (mg) (Tablet) 


Comparative Example 1 
(mg) (Tablet*) 


Core Tablet 


Glycyrrhizin 


. 40.0 


40.0 




Citric anhydride 


39.0 


39.0 




Sodium hydrogen carbonate 


51.0 


51.0 




Crystalline cellulose 


49.3 


69.3 




Corn starch 


49.2 


69.2 




Crospovidone 


15.0 


15.0 




Synthetic aluminum silicate 


15.0 


15.0 




Magnesium stearate 


1.5 


1.5 




Sodium caprate 


40.0 




Coating 


HPMCAS 


30.0 


30.0 




Total 


330.0 


330.0 



* Effervescent enteric-coated tablets containing no absorption enhancer 



Comparative Example 1 

[0027] Ingredients for formulations as listed in Table 1 (Comparative Example 1) (using no sodium caprate) were 
treated in the same manner as in Example 1 to obtain enteric-coated tablets. 

Examples 2 to 4 ■ 

[0028] Each formulation containing ingredients as listed in Table 2 (Examples 2 to 4, respectively) was treated in 
the same manner as in Example 1 to obtain enteric-coated tablets. 
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Table 2 



10 



15 



20 



25 



Ingredients for Formulations per one Tablet 




Ingredients for Formu- 
lations 


Example 2 (mg) (Tab- 
let) 


Example 3 (mg) (Tab- 
let) 


Example 4 <mg) (Tab- 
let) 


Core Tablet 


Glycyrrhizin 


40.0 


40.0 


40.0 




Citric anhydride 


39.0 


39.0 


- 




Tartaric acid 


- 


- 


42.5 




Sodium hydrogen car- 
bonate 


51.0 


51.0 


47.5 




Crystalline cellulose 


60.0 


39.5 


80.0 




Lactose 


60.0 


39.0 


40.0 • 




Crospovidone 


15.0 


- 


-' 




Agar 


- 


15.0 


15.0 




Synthetic aluminum sil- 
icate 


15.0 


15.0 


15.0 




Magnesium stearate 




1.5 






Sodium laurate 


20.0 








Sodium oleate 




60.0 






Sodium caprate 






20.0 


Coating 


HPMCAS 


30.0 


30.0 


30.0 




Total 


330.0 


330.0 


330.0 



30 



Examples 5 and 6 

35 [0029] Each powder composition obtained by mixing ingredients for Example 5 and 6 formulations, respectively, as 
listed in Table 3 was filled in commercially available enteric capsules AS-L (trade name; manufactured by Freund 
Sangyo KK) #0 and #3 to obtain enteric capsule preparations. 



40 



Table 3 



45 



50 



55 



Ingredients for Formulations per one Capsule 


Ingredients for Formulations 


Example 5 (mg) (Cap- 
sule) 


Example 6 (mg) {Cap- 
sule) 


Glycyrrhizin 


40.0 


40.0 


Citric anhydride 


39.0 


19.0 


Sodium hydrogen carbonate 


51.0 


25.0 


Crystalline cellulose 


65.0 




Com starch 


65.0 




Sodium caprate 


40.0 


40.0 


Total 


300.0 


124.0 


Remark 


filled in enteric capsule 


filled in enteric capsule 
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Example 7 

[0030] Ingredients except HPMCAS for formulations as listed in Table 4 (Example 7) were mixed, and the resulting 
powder was granulated using an extruding granulator. The products were sized into spherical granules with an uniform 
5 size of about 1.2 mm diameter and enteric-coated using HPMCAS with a centrifugal fluidizing type coating apparatus 
to obtain enteric granules. 



Table 4 



Ingredients for Granule Formulations 


Ingredients for Formulations 


Example 7 (mg) (Gran- 
ules) 


Glycyrrhizin 


40.0 


Tartaric acid 


21.2 


Sodium hydrogen carbonate 


23.8 


Crystalline cellulose 


120.0 


Lactose 


40.0 


Corn starch 


25.0 


Low-substituted hydroxypropyl cellulose 


20.0 


Sodium caprate 


20.0 


HPMCAS 


90.0 


Total 


330.0 



30 Comparative Example 2 

[0031 ] Ingredients for formulations as listed in Table 5 (Comparative Example 2) were filled in capsules AS-L #0 as 
aforementioned to manufacture an enteric capsule preparation containing neither absorption enhancer nor effervescent 
agent. 
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Comparative Example 3 



[0032] Capric acid was added to glycyrrhizin for formulations as listed in Table 5 (Comparative Example 3), homo- 
geneously suspended and filled in the same enteric capsule as in Comparative Example 2 to manufacture an enteric 
40 capsule preparation containing no effervescent agent. 



Table 5 



Ingredients for Formulations per one Capsule 


Ingredients for Formula- 
tions 


Comparative Example 2 
(mg) (Capsule* 1 ) 


Comparative Example 3 
(mg) (Capsule* 2 ) 


Glycyrrhizin 


40 


40 


Capric acid 




460 


Remark 


filled in enteric capsule 


filled in enteric capsule 



* 1 : containing neither absorption enhancer nor effervescent agent 

* 2: containing no effervescent agent 
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Comparative Example 4 

[0033] Ingredients for formulations as listed in Table 6 (Comparative Example 4) were treated in the same manner 



EP1 062 952 A1 

as in Example 1 to manufacture an enteric-coated tablet containing no effervescent agent. 



Table 6 



Ingredients for Formulations per one Tablet 


Ingredients for Formula- 

tirtne 
lIUilo 


Comparative Example 4 

(mri\ fTah\ai\ 


oiycyrii iizin 


*HJ.U 


f^rv^tallinp rpllulose 


94.2 


Corn starch 


94.3 


Crospovidone 


30.0 


Magnesium stearate 


1.5 


Sodium caprate 


40.0 


HPMCAS 


30.0 


Total 


330.0 



Test Example 1 
(Test Method) 

25 

[0034] Effervescent enteric-coated tablets manufactured in Example 1 and Comparative Example 1 were orally 
administered to beagles (male; body weight: 1 0-1 2 kg, each group consisting of three dogs) at a dosage.rate of 1 tablet 
(containing 40 mg of glycyrrhizin) per beagle, respectively. Blood was collected with certain intervals of time and the 
blood concentration of glycyrrhizin in an unchanged form was measured by means of a high performance liquid chro- 
30 matography. Table 7 shows the resulting blood level profiles. Thereafter, C max (maximum blood level), T max (time 
required for arriving the maximum blood level) and AUC (area under the concentration-time curve) during 1 0 hours after 
the administration were determined and shown in Table 8. All data shown in Tables 7 and 8 are the average of three 
beagles each. 
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Table 7 



Blood Level of Unchanged Glycyrrhizin 


Time Elapsed after 
Administration (hour(s)) 


Preparations of -Example 
1 (Tablets) (ng/ml) 


Preparations of Comparative Exam- 
ple 1 (Tablets) (jig/ml) 


0 


0.0 


0.0 


0.5 


0.0 


0.0 


1.0 


0.0 


0.0 


2.0 


0.0 


0.0 


3.0 


7.16 


0.36 


4.0 


7.22 


0.35 


6.0 


4.86 


0.28 


8.0 


3.97 


0.26 


10.0 


3.60 


0.24 


Remark 




containing no absorption enhancer 
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Table 8 



Pharmacokinetic Parameters for Transfer of Unchanged Glycyrrhizin into Blood 


* 


Preparations of 
Example 1 (Tab- 
lets) 


Preparations of 
Comparative 
Example 1 (Tab- 
lets) 


Preparations of 
Comparative 
Example 2 (Cap- 
sules) 


Preparations of 
Comparative 
Example 3 (Cap- 
sules) 


Preparations of 
Comparative 
Example 4 (Tab- 
lets) 


C max (HQ/ml) 


9.78 


0.37 


undetectable 


1.72 


0.42 


J max (hours) 


3.3 


3.3 


undetectable 


4.0 


6.7 


AUCo. 10 
(ixg • hr/ml) 


39.3 


2,2 


undetectable 


10.8 


1.7 


Relative ratio of 
AUC 


100 


5.6 




27.5 


4.3 


Remark 




containing no 

absorption 

enhancer 


containing nei- 
ther effervescent 
agent nor 
absorption 
enhancer 


containing no 

effervescent 

agent 


containing no 

effervescent 

agent 



(Result) 

[0035] Both Example 1 and Comparative Example 1 are effervescent enteric-coated tablets. It is apparent from 
Tables 7 and 8 that the blood concentration of unchanged glycyrrhizin from 3rd to 10th hr after the administration was 
within as low as 0.24 to 0.36 ng/ml in the case of Comparative Example 1 preparations containing no absorption 
enhancer (sodium caprate) while, in the case of Example 1 preparations, it was within as high as 3.60 to 7.22 ng/ml 
whereby it was ascertained that the preparation of the present invention showed an excellent property of enhancing the 
absorption of glycyrrhizin. 

Test Example 2 
(Test Method) 

[0036] Enteric capsule preparations manufactured in Comparative Examples 2 and 3 were orally administered to 
beagles (male; body weight 10-12 kg, each group consisting of three dogs) at a dosage rate of 1 capsule (containing 
40 mg of glycyrrhizin) per beagle, respectively. Blood was collected with certain intervals of time and the blood concen- 
tration of glycyrrhizin in an unchanged form was measured by means of a high performance liquid chromatography. 
Table 9 shows the resulting blood level profiles. Thereafter, C max, T max and AUC during 10 hours after the adminis- 
tration were determined and shown in Table 8. All data shown in Tables 8 and 9 are the average of three beagles each. 



Table 9 



Blood Level of Unchanged Glycyrrhizin 


Time Elapsed after 
Administration (hour(s)) 


Preparations of Comparative Example 2 (Capsules) 
(ng/ml) 


Preparations of Comparative 
-Example 3 (Capsules) (ng/ml) 


0 


0.0 


0.0 


0.5 


0.0 


0.0 


1.0 


0.0 


1.01 


2.0 


0.0 


1.02 


4.0 


0.0 


1:51 
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Table 9 (continued) 



Blood Level of Unchangedtalycyrrhizin 


Time Elapsed after 
Administration (hour(s)) 


Preparations of Comparative Example 2 (Capsules) 
(lig/ml) 


Preparations of Comparative 
Example 3 (Capsules) <ng/ml) 


6.0 


0.0 


1.23 


8.0 


0.0 


1.05 


10.0 


0.0 


0.10 


Remark 


containing neither effervescent agent nor absorp- 
tion enhancer 


containing no effervescent agent 



(Result) 
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[0037] Both Comparative Example 2 and 3 preparations are enteric capsule preparations each containing no effer- 
vescent agent. It is apparent from Tables 8 and 9 that unchanged glycyrrhizin was not detected in blood in the case of 
Comparative Example 2 preparations containing neither effervescent agent nor absorption enhancer while the blood 
concentrations of glycyrrhizin were within a range of 0.1 0 to 1 .51 ng/ml from 1 st to 1 0th hr after the administration in the 
20 case of Comparative Example 3 preparations containing absorption enhancers, showing some absorption enhancing 
effects. However, it is apparent that the Comparative Example 3 preparation showed lower absorption enhancing 
effects for glycyrrhizin than the Example 1 preparation containing effervescent agents in<x>mbination with absorption 
enhancers. 

25 Test Example 3 

(Test Method) 

[0038] Enteric-coated tablets manufactured in Comparative €xample 4 were orally administered to beagles (male; 
30 body weight: 10-12 kg, each group consisting of three dogs) at a dosage rate of 1 tablet (containing 40 mg of glycyr- 
rhizin) per beagle. Blood was collected with certain intervals of time and the blood concentration of glycyrrhizin in an 
unchanged form was measured by means of a high performance liquid chromatography. From the said blood level pro- 
file, C max, T max and AUC during 10 hours after the administration were determined and shown in Table 8. All data 
shown in Table 8 are the average of three beagles each. 
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(Result) 

[0039] The Comparative Example 4 preparation was an enteric-coated tablet containing absorption enhancers but 
no effervescent agent. It is apparent from Table 8 that the maximum blood level of unchanged glycyrrhizin was as low 
40 as 0.42ng/ml and that, as compared with the Example 1 preparation containing both absorption enhancers and effer- 
vescent agents, the effect for enhancing the absorption of glycyrrhizin was very low. 

Industrial Applicability of the Invention 

45 [0040] In accordance with the present invention, the effervescent enteric preparations of glycyrrhizin can facilitate 
a more excellent absorption of glycyrrhizin from the digestive tract by admixture with effervescent agents, as compared 
with the conventional oral pharmaceutical preparations with an attempt to improve absorption. In addition, the said 
inventive preparations can be manufactured by a simple, convenient method without special steps whereby they are 
advantageous in view of the manufacture of pharmaceutical preparations. The present invention provides practically 

so useful oral glycyrrhizin preparations resulting in little burden to patients and exerting the same good effect as the injec- 
tion preparation. 

[0041] While the present invention has been described specifically in detail with reference to certain embodiments, 
examples and biological test examples thereof, it would be apparent that it is possible to practice it in other forms. In 
light of the disclosure, it will be understood that various modifications and variations are within the spirit and scope of 
55 the appended claims. 
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Claims 

1. An oral pharmaceutical preparation comprising glycyntiizin or a pharmaceutical^ acceptable salt thereof, an 
absorption enhancer and an effervescent agent 

2. The oral pharmaceutical preparation according to claim 1 , which is enteric. 

3. The preparation according to claim 1 or 2, wherein the absorption enhancer is a C 6 to fatty acid or a salt 
1 thereof. 

4. The preparation according to claim 1 or 2, wherein the absorption enhancer is a medium-chain fatty acid or a salt 
thereof. 

5. The preparation according to claim 1 or 2, wherein the absorption enhancer is capric acid or a salt thereof. 

6. The preparation according to claim 1 or 2, wherein the absorption enhancer is a medium<hain fatty acid glyceride. 

7. The preparation according to daim 1 or 2, wherein the effervescent agent consists of sodium hydrogen carbonate 
and citric acid or tartaric acid. 



EP1 062 952 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/01157 



A CLASSIFICATION OF SUBJECT MATTER 

int. CI* A61K31/70, 9/46 // C07E15/256 

According to International Patent Classification (IPC) or to both national classification and IPC 



R FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl* A61K31/70 r 9/46 // C07H15/256 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , REGISTRY (STN) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant 



Relevant to daam No. 



A 



US, 4835142, A (Teijin Limited), 

30 May, 1989 (30. 05. 89) (Family: none) 

JP, 7-277972, A (Dainippon Ink k Chemicals, Inc. ) , 

24 October, 1995 (24. 10. 95), 

Par. Nos. [0028] to [0049] (Family: none) 

JP, 6-192107, A (Sanva Kagaku Kenkyusho Co. , Ltd. ) , 

12 July, 1994 (12. 07. 94) (Family: none) 

JP, 3-255037, A (Santen Pharmaceutical Co., Ltd.), 

13 November, 1991 (13. 11. 91) (Family: none) 

JP, 51-57813* A (Sankyo Co., Ltd.), 
20 May, 1976 (20. 05. 76) 
& DB, 2551280, A & US, 2961041, A 
& FR, 2290912, A & 6B, 1485676, A 



1-7 
1-7 

1^7 
1-7 
1-7 



( | Further documents are listed in the continuation of Box C Q See patent family annex. 



* A* docuncat dffinlag the gustnl date of the art which b sot 

mgfidefffd to beef parfioBlar relevance 
*ET earikxdocuiiiarf totpub&bedooor 

"L" riocmynt which ray threw doqbtt<mprioriiycfau«<i) or wfakaw 
a ted to est&btuh fbe pabHcanoo date of toother citation or other 
special icaaoa (as apeeffied) 

O (tn niaimt rrfrrnwij tft aw ttril liitrtiMurr. wnn, fTrhirrftion or rthrr 

*Y docomtatriiifalaMoriwtotheiBi^^ 
the priority date chined 



T bier docaowrirabtished after dm iolimtkinlfUhetaUe or priority 

dale and not io conflict with the apptkafioa boidletf tooodentand 

the piiiMptc or theory undcityiog the iavontioo 
"X" d n n nwmt of|«ticttotek¥anofite 

coondend novd or cannot be ooawk^ to tavofvc in iaventrvo ^ 

when lac docameat n taken ak» 
*Y" ctoauneni of partkslar relevance; to 

coMidemd la invotwr nwwAw *A*m tK» Ar~,~** 
conjoined whfa one or more other such d 
btiegobvkxistoapemdulkdiatoarl 
"AT dQcameatmcsteof teat 



Date of the actual completion of the international search 
7 May, 1999 (07. 05. 99) 



Date of mailing of the international search report 
18 May, 1999 (18. 05. 99) 



Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 



Anthonzed officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



